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CLAIMS 
[Claim(s)] 

[Claim 1] It sets to the organic EL device equipped with the luminous layer which 
consists of a monolayer or an organic thin film of two or more layers at least 
between the anode plate which counters mutually, and cathode, and is the 
following general formula [1]. 
[Formula 1] 



-*3E5£ [1] 



R12 R15 




R25 R22 

R1-R28 in [general formula [1] express independently the amino group which is 
not permuted [ the aryl group which is not permuted / the alkoxy group which is 
not permuted / the alkyl group which is not permuted / a hydrogen atom, a 
halogen atom, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or ], respectively. Y1-Y4 express independently the alkylene group 
which is not permuted [ O, S, S02, C=0, CH20, CH20CH2, a permutation, or ], 



respectively. It may join together mutually and R1-R4, and R5-R8 may form the 
five-membered ring of saturation or partial saturation, or six membered-rings.] 
The aromatic amine derivative come out of and shown, and the following general 
formula [2] 



[Formula 2] 

-«5£ [23 




X7 XB 



X1-X20 in [general formula [2] express independently the amino group which is 
not permuted [ the aryl group which is not permuted / the alkoxy group which is 
not permuted / the alkyl group which is not permuted / a hydrogen atom, a 
halogen atom, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or ], respectively. It may join together mutually and X1-X20 may 
form the five-membered ring of saturation or partial saturation, or six 
membered-rings.] The organic EL device characterized by having the luminous 



layer of at least one layer which it came out [ luminous layer ] and mixed the 
dibenzo {[f, f]-4, 4', 7, and 7'-tetrapod phenyl} Jean Dino [1, 2, 3-cd:1\ 2', 3'-lm] 
perylene derivative shown. 

[Claim 2] It sets to the organic EL device equipped with the luminous layer which 
consists of a monolayer or an organic thin film of two or more layers at least 
between the anode plate which counters mutually, and cathode, and is the 
following general formula [4]. 
[Formula 3] 

-®5£ [4] 

R12 R15 




R25 R22 



R1-R28 in [general formula [4] express independently the amino group which is 
not permuted [ the aryl group which is not permuted / the alkoxy group which is 
not permuted / the alkyl group which is not permuted / a hydrogen atom, a 
halogen atom, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or ], respectively. Y1-Y4 express independently the alkylene group 
which is not permuted [ O, S, S02, C=0, CH20, CH20CH2, a permutation, or], 
respectively. It may join together mutually and R1-R4, and R5-R8 may form the 
five-membered ring of saturation or partial saturation, or six membered-rings.] 
The aromatic amine derivative come out of and shown, and the following general 
formula [2] 



[Formula 4] 

-*55 [23 




X7 XB 



X1-X20 in [general formula [2] express independently the amino group which is 



not permuted [ the aryl group which is not permuted / the alkoxy group which is 
not permuted / the alkyl group which is not permuted / a hydrogen atom, a 
halogen atom, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or ], respectively. It may join together mutually and X1-X20 may 
form the five-membered ring of saturation or partial saturation, or six 
membered-rings.] The organic EL device characterized by having the luminous 
layer of at least one layer which it came out [ luminous layer ] and mixed the 
dibenzo {[f, f]-4, 4', 7, and 7'-tetrapod phenyl} Jean Dino [1, 2, 3-cd:1', 2", 3'-lm] 
perylene derivative shown. 

[Claim 3] It sets to the organic EL device equipped with the luminous layer which 
consists of a monolayer or an organic thin film of two or more layers at least 
between the anode plate which counters mutually, and cathode, and is the 
following general formula [5]. 
[Formula 5] 




R1-R28 in [general formula [5] express independently the amino group which is 
not permuted [ the aryl group which is not permuted / the alkoxy group which is 
not permuted / the alkyl group which is not permuted / a hydrogen atom, a 
halogen atom, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or ], respectively. X1-X8 express the aryl group of the carbon 
numbers 6-16 which are not permuted [ the alkyl group of the carbon numbers 
1-20 which are not permuted / a permutation or/, a permutation, or ]. It may join 
together mutually and R1-R4, and R5-R8 may form the five-membered ring of 



saturation or partial saturation, or six membered-rings.] The aromatic amine 
derivative come out of and shown, and the following general formula [2] 




X1-X20 in [general formula [2] express independently the amino group which is 
not permuted [ the aryl group which is not permuted / the alkoxy group which is 
not permuted / the alkyl group which is not permuted / a hydrogen atom, a 
halogen atom, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or ], respectively. It may join together mutually and X1-X20 may 
form the five-membered ring of saturation or partial saturation, or six 
membered-rings.] The organic EL device characterized by having the luminous 
layer of at least one layer which it came out [ luminous layer ] and mixed the 
dibenzo {[f, f]-4, 4', 7, and 7'-tetrapod phenyl} Jean Dino [1, 2, 3-cd:1\ 2', 3'-lm] 



perylene derivative shown. 

[Claim 4] It sets to the organic EL device equipped with the luminous layer which 
consists of a monolayer or an organic thin film of two or more layers at least 
between the anode plate which counters mutually, and cathode, and is the 
following general formula [6]. 
[Formula 7] 




N 




R25 R22 



R1-R28 in [general formula [6] express independently the amino group which is 



not permuted [ the aryl group which is not permuted / the alkoxy group which is 
not permuted / the alkyl group which is not permuted / a hydrogen atom, a 
halogen atom, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or ], respectively. It may join together mutually and R1-R4, and 
R5-R8 may form the five-membered ring of saturation or partial saturation, or six 
membered-rings.] The aromatic amine derivative come out of and shown, and 
the following general formula [2] 



[Formula 8] 

-«j£ [2] 




X7 XB 



X1-X20 in [general formula [2] express independently the amino group which is 
not permuted [ the aryl group which is not permuted / the alkoxy group which is 
not permuted / the alkyl group which is not permuted / a hydrogen atom, a 
halogen atom, a permutation, or /, a permutation, or /, a permutation, or /, a 



permutation, or ], respectively. It may join together mutually and X1-X20 may 
form the five-membered ring of saturation or partial saturation, or six 
membered-rings.] The organic EL device characterized by having the luminous 
layer of at least one layer which it came out [ luminous layer ] and mixed the 
dibenzo {[f, f]-4, 4', 7, and 7'-tetrapod phenyl} Jean Dino [1, 2, 3-cd:1', 2', 3"-lm] 
perylene derivative shown. 

[Claim 5] An organic EL device given in any 1 term of claims 1-4 characterized 
by being the compound in which the dibenzo {[f, f]-4, 4', 7, and 7'-tetrapod 
phenyl} Jean Dino [1, 2, 3-cd:1', 2', 3'-lm] perylene derivative of a general 
formula [2] is shown by the following formula [2a]. 
[Formula 9] 

it [2 a] 



[Claim 6] An organic EL device given in any 1 term of claims 1-4 characterized 
by being the compound in which the dibenzo {[f, f]-4, 4', 7, and 7'-tetrapod 
phenyl} Jean Dino [1, 2, 3-cd:1', 2', 3'-lm] perylene derivative of a general 
formula [2] is shown by the following formula [2b]. 
[Formula 10] 

at [2 b] 




[Claim 7] The aromatic amine derivative of a general formula [1], [4], [5], or [6] is 
made into a host. The dibenzo {[f, f]-4, 4', 7, and 7'-tetrapod phenyl} Jean Dino 
[1, 2, 3-cd:1', 2', 3'-lm] perylene derivative of a general formula [2] is doped by 
this. An organic EL device given in any 1 term of claims 1-6 characterized by a 
dope ratio being 1 - 10%. 

[Claim 8] An electronic injection layer or an electron transport layer is the 



following general formula [3]. 
[Formula 11] 

-«5£ [3] 




M in [general formula [3] expresses a metal atom. R1-R6 express independently 
the cycloalkyl radical or cyano group which is not permuted [ the aryloxy group 
which is not permuted / the aryl group which is not permuted / the alkoxy group 
which is not permuted / the alkyl group which is not permuted / a hydrogen atom, 
a halogen atom, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or/, a permutation, or], respectively. L expresses the ligand which 
has the cycloalkyl radical which is not permuted [ the aryloxy group which is not 
permuted / the alkyl group which is not permuted / the aryloxy group which is not 
permuted / the alkoxy group which is not permuted / a halogen atom, a 
permutation, or /, a permutation, or /, a permutation, or /, a permutation, or /, a 



permutation, or ].] An organic EL device given in any 1 term of claims 1-7 
characterized by coming out and including the organometallic complex shown. 
[Claim 9] The organic EL device according to claim 8 characterized by R4 being 
an aryl group in the organometallic complex of a general formula [3]. 
[Claim 10] The organic EL device according to claim 9 characterized by the 
organometallic complex of a general formula [3] being the compound shown by 
the following formula [3a]. 



[Formula 12] 

a [3 a] 




[Claim 11] The organic EL device according to claim 9 characterized by the 



organometallic complex of a general formula [3] being the compound shown by 
the following formula [3b]. 
[Formula 13] 

a [3 b] 




[Claim 12] An organic EL device given in any 1 term of claims 8-1 1 characterized 
by an electronic injection layer or an electron transport layer containing two or 
more sorts of organometallic complexes shown by the general formula [3]. 
[Claim 13] The organic EL device according to claim 12 characterized by an 
electronic injection layer or an electron transport layer containing the compound 
shown by the compound shown by the following formula [3a], and the following 



formula [3b]. 
[Formula 14] 

a [3 a] 




[Formula 15] 



5C [3 b] 




[Claim 14] An electronic injection layer or an electron transport layer is the 
following general formula [a], 
(Q) 3-aluminum - [a] 

Q in [general formula [a] expresses 8-quinolate ligand which is not permuted [ a 
permutation or ].] An organic EL device given in any 1 term of claims 1-13 
characterized by coming out and including the luminescent organic aluminium 
complex shown. 

[Claim 15] The organic electroluminescence display characterized by carrying 
the organic EL device of a publication in any 1 term of claims 1-14. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When this invention is further explained in full detail about 
an organic EL device (organic electroluminescent element), it is excellent in 
luminous efficiency and relates to the organic electroluminescence display using 
a red organic EL device and it with good brightness and chromaticity. 
[0002] 

[Description of the Prior Art] The following general formula with the fluorescence 
quantum yield high in order to obtain the brightness of practical use level in an 
organic EL device, especially a red organic EL device conventionally currently 
generally used [a] 
(Q) 3-aluminum - [a] 

Q in [general formula [a] expresses 8-quinolate ligand which is not permuted [ a 
permutation or ].] A ******** organic aluminium complex and the following general 
formula [b] 
[Formula 16] 



-«£ Lb] 



R2 R3 




A1 in [general formula [b] - A4 express the aryl group of carbon numbers 6-18 
independently, respectively. R1-R8 express a hydrogen atom, a halogen atom, 
an alkyl group, an alkoxy group, an aryl group, or the amino group independently, 
respectively.] The ************** derivative was made into the host and what 
doped the red ingredient to this was made into the luminous layer. 
[0003] for example, C.W.Tang: "An Overview of Organic Electroluminescent 
Materialsand Devices" and SID - the following compound 4 which is a 
luminescent organic aluminium complex in an organic EL device given in 
96DIGEST., 14.1, and pp.181-184 (1996) - [Formula 17] 




** tris (8-quinolate) aluminum is made into a host, and it is considering as the 
luminous layer by doping DCJT of red luminescent material to this. Moreover, in 
JP, 10-72581, A, the aromatic amine derivative shown in said general formula [b] 
is made into a host, and it is considering as the luminous layer by doping red 
luminescent material to this. 

[0004] By the way, from a practical viewpoint, the present organic EL device has 
reinforcement and indispensable thermal stability, therefore was using the hole 
impregnation layer for the raise in a heatproof between the anode plate and the 
hole transportation layer. However, while the life property improved by this, the 
hole impregnation property to a luminous layer was getting worse. Consequently, 
the recombination yield in a luminous layer fell and sufficient luminous efficiency 



was not acquired. Furthermore, there was a problem that change, the problem, 
i.e., the carrier balance, that an electron leaks from a luminous layer by relation 
of applied voltage, and a tint changed when the hole transportation layer itself 
emits light. 

[0005] Here, it explains, referring to a drawing about the conventional organic EL 
device. Drawing 5 is the sectional view of an organic EL device. In drawing 5 , 
the conventional organic EL device is constituted by forming the anode plate 
(transparent electrode) 2 which consists of ITO (indium-stannic-acid ghost) on a 
glass substrate 1, and forming an organic electroluminescence layer and 
cathode 7 grades, such as the hole impregnation layer 3, the hole transportation 
layer 4, a luminous layer 5, and an electron transport layer 6, on this. A 
luminescent organic aluminium complex with a high fluorescence quantum yield 
(general formula [a]) is made into a host here at a luminous layer 5, and the red 
ingredient is doped by this. Moreover, the luminescent organic aluminium 
complex (general formula [a]) which has electronic transportability as an electron 
transport layer 6 at this time may be used. 
[0006] 

[Problem(s) to be Solved by the Invention] Since the hole impregnation layer for 
the raise in a heatproof was used conventionally, while the life property improved, 
the hole impregnation property to a luminous layer was getting worse. This 



caused decline in the recombination yield of the hole-electron in a luminous layer, 
and had caused the problem that sufficient luminous efficiency was not acquired. 
Furthermore, an electron began to leak from a luminous layer with the increment 
in an electrical potential difference, and when the hole transportation layer itself 
emitted light, there was also a problem that a tint changed. Therefore, with the 
conventional component configuration, it excelled in luminous efficiency and the 
organic electroluminescence device whose chromaticity is high brightness and 
was always stable was not able to be offered. The recombination of the 
hole-electron which electronic transportability should change if this has a low 
hole impregnation property to a luminous layer and an electrical potential 
difference increases, and should occur by the luminous layer essentially was 
because it occurs in a hole transportation layer. 

[0007] This invention was made in view of the situation mentioned above, is 
excellent in luminous efficiency, and aims at offering a red organic EL device 
with good brightness and chromaticity. 
[0008] 

[Means for Solving the Problem] This invention offers the organic EL device and 
organic electroluminescence display which are shown in following the (1) - (15) 
in order to attain said purpose. 

[0009] (1) Set to the organic EL device equipped with the luminous layer which 



consists of a monolayer or an organic thin film of two or more layers at least 
between the anode plate which counters mutually, and cathode, and it is the 
following general formula [1]. 
[Formula 18] 

-HKS; [1] 

R12 R15 




R25 R22 



R1-R28 in [general formula [1] express independently the amino group which is 
not permuted [ the aryl group which is not permuted / the alkoxy group which is 



not permuted / the alkyl group which is not permuted / a hydrogen atom, a 
halogen atom, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or ], respectively. Y1-Y4 express independently the alkylene group 
which is not permuted [ O, S, S02, C=0, CH20, CH20CH2, a permutation, or], 
respectively. It may join together mutually and R1-R4, and R5-R8 may form the 
five-membered ring of saturation or partial saturation, or six membered-rings.] 
The aromatic amine derivative come out of and shown, and the following general 
formula [2] 



[Formula 19] 

-«5fi [2] 




X7 XB 



X1-X20 in [general formula [2] express independently the amino group which is 
not permuted [ the aryl group which is not permuted / the alkoxy group which is 
not permuted / the alkyl group which is not permuted / a hydrogen atom, a 



halogen atom, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or ], respectively. It may join together mutually and X1-X20 may 
form the five-membered ring of saturation or partial saturation, or six 
membered-rings.] The organic EL device characterized by having the luminous 
layer of at least one layer which it came out [ luminous layer ] and mixed the 
dibenzo {[f, f]-4, 4', 7, and 7-tetrapod phenyl} Jean Dino [1, 2, 3-cd:1\ 2', 3'-lm] 
perylene derivative shown. 

[0010] (2) Set to the organic EL device equipped with the luminous layer which 
consists of a monolayer or an organic thin film of two or more layers at least 
between the anode plate which counters mutually, and cathode, and it is the 
following general formula [4]. 
[Formula 20] 



-tta [4] 




R25 R22 

R1-R28 in [general formula [4] express independently the amino group which is 
not permuted [ the aryl group which is not permuted / the alkoxy group which is 
not permuted / the alkyl group which is not permuted / a hydrogen atom, a 
halogen atom, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or ], respectively. Y1-Y4 express independently the alkylene group 



which is not permuted [ O, S, S02, C=0, CH20, CH20CH2, a permutation, or ], 
respectively. It may join together mutually and R1-R4, and R5-R8 may form the 
five-membered ring of saturation or partial saturation, or six membered-rings.] 
The organic EL device characterized by having the luminous layer of at least one 
layer which it came out [ luminous layer ] and mixed the aromatic amine 
derivative shown and the dibenzo {[f, f]-4, 4', 7, and 7'-tetrapod phenyl} Jean 
Dino [1, 2, 3-cd:1', 2', 3'-lm] perylene derivative shown by said general formula 
[2]. 

[0011] (3) Set to the organic EL device equipped with the luminous layer which 
consists of a monolayer or an organic thin film of two or more layers at least 
between the anode plate which counters mutually, and cathode, and it is the 
following general formula [5]. 
[Formula 21] 




R1-R28 in [general formula [5] express independently the amino group which is 
not permuted [ the aryl group which is not permuted / the alkoxy group which is 
not permuted / the alkyl group which is not permuted / a hydrogen atom, a 
halogen atom, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or ], respectively. X1-X8 express the aryl group of the carbon 
numbers 6-16 which are not permuted [ the alkyl group of the carbon numbers 
1-20 which are not permuted / a permutation or/, a permutation, or ]. It may join 
together mutually and R1-R4, and R5-R8 may form the five-membered ring of 



saturation or partial saturation, or six membered-rings.] The organic EL device 
characterized by having the luminous layer of at least one layer which it came 
out [ luminous layer ] and mixed the aromatic amine derivative shown and the 
dibenzo {[f, f]-4, 4', 7, and 7'-tetrapod phenyl} Jean Dino [1, 2, 3-cd:1\ 2', 3'-lm] 
perylene derivative shown by said general formula [2]. 

[0012] (4) Set to the organic EL device equipped with the luminous layer which 
consists of a monolayer or an organic thin film of two or more layers at least 
between the anode plate which counters mutually, and cathode, and it is the 
following general formula [6]. 
[Formula 22] 




N 




R25 R22 

R1-R28 in [general formula [6] express independently the amino group which is 
not permuted [ the aryl group which is not permuted / the alkoxy group which is 
not permuted / the alkyl group which is not permuted / a hydrogen atom, a 
halogen atom, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or ], respectively. It may join together mutually and R1-R4, and 
R5-R8 may form the five-membered ring of saturation or partial saturation, or six 
membered-rings.] The organic EL device characterized by having the luminous 



layer of at least one layer which it came out [ luminous layer ] and mixed the 
aromatic amine derivative shown and the dibenzo {[f, f]-4, 4', 7, and 7'-tetrapod 
phenyl} Jean Dino [1, 2, 3-cd:1', 2', 3'-lm] perylene derivative shown by said 
general formula [2]. 

[001 3] (5) a general formula -- [- two -] - dibenzo one -- {-- [- f - f - ' -] - four - 
four - ' - seven - seven - ' - tetra— phenyl --} - the organic EL device of (1) - 
(4) characterized by being the compound in which a Jean Dino [1, 2, 3-cd:1', 2', 
3'-lm] perylene derivative is shown by the following formula [2a]. 
[Formula 23] 

it [2 a] 




[0014] (6) a general formula - [-- two --] - dibenzo one -- {-- [- f - f - ' --] - four -- 
four - ' - seven - seven - ' - tetra-- phenyl --} - the organic EL device of (1) - 



(4) characterized by being the compound in which a Jean Dino [1, 2, 3-cd:1', 2', 
3'-lm] perylene derivative is shown by the following formula [2b]. 
[Formula 24] 

a [2 b] 




[0015] (7) Make the aromatic amine derivative of a general formula [1], [4], [5], or 
[6] into a host. The dibenzo {[f, f]-4, 4', 7, and 7'-tetrapod phenyl} Jean Dino [1, 2, 
3-cd:1\ 2', 3'-lm] perylene derivative of a general formula [2] is doped by this. 
The organic EL device of (1) - (6) characterized by a dope ratio being 1 - 10%. 
[0016] (8) An electronic injection layer or an electron transport layer is the 
following general formula [3]. 
[Formula 25] 
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V 



n 



L 



M in [general formula [3] expresses a metal atom. R1-R6 express independently 
the cycloalkyl radical or cyano group which is not permuted [ the aryloxy group 
which is not permuted / the aryl group which is not permuted / the alkoxy group 
which is not permuted / the alkyl group which is not permuted / a hydrogen atom, 
a halogen atom, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or /, a permutation, or ], respectively. L expresses the ligand which 
has the cycloalkyl radical which is not permuted [ the aryloxy group which is not 
permuted / the alkyl group which is not permuted / the aryloxy group which is not 
permuted / the alkoxy group which is not permuted / a halogen atom, a 
permutation, or /, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or ].] The organic EL device of (1) - (7) characterized by coming out 
and including the organometallic complex shown. 



[0017] (9) The organic EL device of (8) characterized by R4 being an aryl group 
in the organometallic complex of a general formula [3]. 

[0018] (10) The organic EL device of (9) characterized by the organometallic 
complex of a general formula [3] being the compound shown by the following 
formula [3a]. 
[Formula 26] 

a [3 a] 




[0019] (11) The organic EL device of (9) characterized by the organometallic 
complex of a general formula [3] being the compound shown by the following 
formula [3b]. 



[Formula 27] 

SC [3 b] 




[0020] (12) The organic EL device of (8) - (11) characterized by an electronic 

injection layer or an electron transport layer containing two or more sorts of 

organometallic complexes shown by the general formula [3]. 

[0021] (13) The organic EL device of (12) characterized by an electronic injection 

layer or an electron transport layer containing the compound shown by the 

compound shown by said formula [3a], and said formula [3b]. 

[0022] (14) An electronic injection layer or an electron transport layer is the 

following general formula [a]. 



(Q) 3-aluminum - [a] 

Q in [general formula [a] expresses 8-quinolate ligand which is not permuted [ a 
permutation or ].] The organic EL device of (1) - (13) characterized by coming 
out and including the luminescent organic aluminium complex shown. 
[0023] (15) The above (1) Organic electroluminescence display characterized by 
carrying the organic EL device of - (14). 

[0024] The aromatic amine derivative in which this invention is shown by the 
general formula [1], [4], [5], and [6] in a luminous layer, By mixing the dibenzo {[f, 
f]-4, 4', 7, and 7'-tetrapod phenyl} Jean Dino [1, 2, 3-cd:1\ 2', 3'-lm] perylene 
derivative of the red luminescent material shown by the general formula [2] 
Giving better hole transportability ability (electronic block engine performance), 
concentration quenching of red luminescent material, etc. can be made to 
control moderately, consequently it excels in luminous efficiency, and a red 
organic EL device with good brightness and chromaticity can be obtained. 
[0025] Moreover, improvement in a life property can be further aimed at also 
from using said aromatic amine derivative which has a long lasting property as a 
green luminescent material, and said dibenzo {[f, f]-4, 4', 7, and 7'-tetrapod 
phenyl} Jean Dino [1, 2, 3-cd:1', 2', 3'-lm] perylene derivative of an amorphous 
ingredient. 

[0026] Furthermore, if two or more sorts of organometallic complexes shown in 



an electronic injection layer or an electron transport layer by the general formula 
[3] are made to contain, brightness can be held highly. That is, when one kind of 
above-mentioned organometallic complex is used in an electronic injection layer 
or an electron transport layer, if long duration use is carried out under an 
elevated temperature, condensation and crystallization of a thin film will advance, 
and there is an inclination for an electron injection property or electronic 
transport properties to fall. On the other hand, since amorphous nature 
(amorphous nature) will become high if two or more kinds of above-mentioned 
organometallic complexes are made to contain, even if it uses it for a long time, it 
is hard to produce condensation and crystallization, therefore the fall of an 
electron injection property or electronic transport properties can be controlled. 
[0027] 

[Embodiment of the Invention] Next, the operation gestalt of this invention is 
explained to a detail with reference to a drawing. Drawing 1 is the outline 
sectional view of the organic EL device in which 1 operation gestalt of this 
invention is shown. In drawing 1 , this organic EL device is constituted by 
forming the anode plate (transparent electrode) 2 which consists of ITO 
(indium-stannic-acid ghost) on a glass substrate 1, and forming an organic 
electroluminescence layer and cathode 7 grades, such as the hole impregnation 
layer 3, the hole transportation layer 4, a luminous layer 5, and an electron 



transport layer 6, on this. In order to give thermal resistance to a component, the 
hole impregnation layer for the raise in a heatproof is prepared as a hole 
impregnation layer 3. 

[0028] Here, it is used, mixing the aromatic amine derivative of a general formula 
[1], and the dibenzo {[f, f]-4, 4', 7, and 7'-tetrapod phenyl} Jean Dino [1, 2, 
3-cd:1\ 2', 3'-lm] perylene derivative of the general formula [2] which is red 
luminescent material to a luminous layer 5 in the component of this invention. In 
order to control the amount of dopes of a dibenzo {[f, f]-4, 4', 7, and 7-tetrapod 
phenyl} Jean Dino [1, 2, 3-cd:1\ 2', 3'-lm] perylene derivative by the vacuum 
evaporationo rate and to control concentration quenching of coloring matter itself 
at this time, as for the amount of dopes, it is desirable to make it to about 1 - 10% 
to said aromatic amine derivative. 

[0029] By the way, the compound shown by the general formula [1] of this 
invention is compoundable by the well-known approach. For example, it is 
compoundable by making the amine derivative which is not permuted [ a 
permutation or ], potassium carbonate, a sodium carbonate and a potassium 
hydroxide, a sodium hydroxide, etc. react to an anthracene derivative, an 
anthraquinone derivative, etc. under solvents, such as benzene, toluene, or a 
xylene. As a catalyst, there are copper powder, a cuprous chloride, tin, a 
stannous chloride, a pyridine, etc. Moreover, the compound shown by the 



general formula [2] of this invention is also compoundable by the well-known 
approach. For example, it is compoundable by making [Benzok] fluoranthene 
derivative react under existence of an aluminum chloride/sodium chloride, cobalt 
fluoride, a trifluoroacetic acid thallium, etc. 

[0030] Next, the hole block engine performance in an electron transport layer 
can be further enlarged by using the large organometallic complex of the 
ionization potential shown by the general formula [3] to an electron transport 
layer 6. The electronic transportation ingredient shown by the general formula [3] 
is compoundable by the well-known approach. For example, the compound 
which has the inside of the parenthesis of a gallium compound and a general 
formula [3] and the ligand residue of L is compoundable as a raw material. That 
is, the residue which has quinoline residue, such as 8-hydroxyquinoline and 
2-methyl-8-hydroxyquinoline, as a ligand in the parenthesis of a general formula 
[3], and has the alkoxy group which is not permuted [ a halogen atom, a 
permutation, or ], an aryloxy group, and an alkyl group as 2 coordination and a 
ligand of L is made to react to an alkyl gallium, a gallium alkoxide, gallium halide, 
gallium nitride, an oxidation gallium, etc. under solvents, such as 1 coordination, 
a methanol, ethanol benzene, toluene, and a tetrahydrofuran. 
[0031] Hereafter, although this invention is explained with reference to an 
example, unless the summary of this invention is changed, this invention is not 



limited to the following examples. 

[0032] (Example 1) the organic EL device of this example -- as a luminous layer 
5 - the following compound 1 - [Formula 28] 




a ************** derivative - the following compound 2 - [Formula 29] 



It produced by forming a ** gallium metal complex. Consequently, red 
luminescence of the current efficiency of 6 or more (- 1,000 cd/m2) cd/A, the 
highest brightness of 38,000 cds/the practical use level of m2 was obtained. 
Moreover, this component of chromaticity stability was also good, and its change 
of the tint accompanying applied voltage was small. 

[0033] Here shows change of the tint accompanying the applied voltage of this 
invention component to drawing 2 conventionally as compared with a 
component. The axis of abscissa in drawing shows applied voltage (V), and the 
axis of ordinate has shown X or the Y coordinate of a CIE chromaticity 
coordinate. From this, in a chromaticity X, this invention component is 
understood that change of a tint is suppressed, even if applied voltage increases 
compared with a component conventionally. 

[0034] Furthermore, the life property is improving about this invention 
component, and the good result is obtained in the constant current drive of 5 
mA/cm2. The component life property of this invention component is shown in 
drawing 3 . The axis of abscissa in drawing shows drive time amount (Hr), and 
the axis of ordinate has shown relative luminance. This shows that it is a life 
property to the extent that 90% or more of initial brightness is maintained, even if 
this invention component passes for 3,000 hours. Moreover, most dark spots 
(nonluminescent section) were not observed. 



[0035] (Example 1 of a comparison) In J P, 10-72581, A, red luminescence of 
maximum luminous efficiency 4 Im/W of this level and highest brightness 38,000 
cd/m2 is mostly obtained with the example 1 as a luminous layer by adding red 
luminescent material 1 % by the weight ratio to the aromatic amine derivative of 
said compound 1. However, the life of this component is short, it is continuation 
luminescence of 3 mA/cm2, and utilization is [ stable luminescence is checked 
only for about 1 ,000 hours, but ] difficult. 

[0036] (Example 2 of a comparison) At JP,10-330295,A, when dibenzo 
tetra-phenyl PERIFURANTEN of said compound 2 is independently used as a 
luminous layer, red luminescence of brightness 1,250 cd/m2 is obtained by 
impression of the direct current voltage of 15V. Moreover, red luminescence of 
brightness 2,650 cd/m2 is obtained by impression of the direct current voltage of 
15V by adding dibenzo tetra-phenyl PERIFURANTEN of said compound 2 5% 
by the weight ratio to 4 and 4' bis[ - ] [N-phenyl-N-(1"-naphthyl) amino] biphenyl. 
However, any example has very low brightness compared with the component of 
this invention, and utilization is difficult an example. 

[0037] (Example 3 of a comparison) At JP,1 1-233261, A, red luminescence of 
about 52 cd/m2 is obtained by applied-voltage 9.7V as a luminous layer by 
adding dibenzo tetra-phenyl PERIFURANTEN of said compound 2 8% by the 
weight ratio to the tris (8-quinolate) aluminum of said compound 4. The 



brightness after the continuation fixed current actuation of 2,700 hours in this 
component is decreased by 30 cd/m2. Therefore, compared with the component 
of this invention, brightness is very low, and since a life is also short, utilization is 
difficult. 

[0038] (Example 4 of a comparison) In JP.10-88121 ,A, the metal complex shown 
in a general formula [3] is used as a luminous layer or an electronic injection 
layer. For example, when the gallium metal complex of said compound 3 is used 
as an electronic injection layer, bluish green color luminescence of brightness 1 , 
5000 cd/m2, and luminous efficiency 2.35 Im/W is obtained by 
direct-current-voltage 8V. however, the thing for which the metal complex shown 
in a general formula [3] by this invention is used as an electron transport layer of 
a red component ~ high brightness and efficient ~ long lasting and chromaticity 
stability are raised further. 

[0039] (Example 5 of a comparison) In the patent official report No. 2828821 , it is 
indicating to the peri non derivative and the electron transport layer at the 
luminous layer about the component using the tris (2-methyl-8-quinolate) gallium 
which is a gallium metal complex. As for this component, yellow luminescence of 
brightness 850 cd/m2 is checked by impression of the direct current voltage of 
16V, and a luminescence life is for four days. Therefore, compared with the 
component of this invention, brightness is very low, and a life is also very short. 



[0040] (Example 2) As an electron transport layer 6, the organic EL device was 
produced by the same approach as an example 1 except using the tris 
(8-quinolate) aluminum of said compound 4. When direct current voltage was 
impressed between the anode plate 2 of this organic EL device, and cathode 7, 
red luminescence of 5 or more (- 1,000 cd/m2) cd/A of current efficiency and 
highest brightness 35,000 cd/m2 was obtained. 

[0041] (Example 3) As a luminous layer 5, the organic EL device was produced 
by the same approach as an example 1 except using the dibenzo [f, f] Jean Dino 
[1, 2, 3-cd:1', 2', 3'-lm] perylene derivative of said formula [2b] for the aromatic 
amine derivative of said compound 1. When direct current voltage was 
impressed between the anode plate 2 of this organic EL device, and cathode 7, 
red luminescence of 5 or more (- 1,000 cd/m2) cd/A of current efficiency and 
highest brightness 33,000 cd/m2 was obtained. 

[0042] (Example 4) The organic EL device of this example doped the compound 
of said formula [2b] 2.5% by the vacuum evaporationo rate ratio to the aromatic 
amine derivative of said compound 1 as a luminous layer 5. About the electron 
transport layer 6, it produced by forming the gallium metal complex of said 
formula [3a]. When direct current voltage was impressed between the anode 
plate 2 of this organic EL device, and cathode 7, red luminescence of 6.8 or 
more (- 1 ,000 cd/m2) cd/A of current efficiency and highest brightness 45,000 



cd/m2 was obtained. 

[0043] (Example 5) The organic EL device was produced by the same approach 
as an example 4 except mixing the gallium metal complex of said formula [3a] 
and a formula [3b], and forming membranes about an electron transport layer 6. 
The gallium metal complex of a formula [3a]: The mixing ratio of the gallium 
metal complex of a formula [3b] was set to 9:1 by the weight ratio. When direct 
current voltage was impressed between the anode plate 2 of this organic EL 
device, and cathode 7, red luminescence of 6.6 or more (- 1,000 cd/m2) cd/A of 
current efficiency and highest brightness 43,000 cd/m2 was obtained. 
[0044] (Example 6) About the electron transport layer 6, the organic EL device 
was produced by the same approach as an example 4 except forming the 
gallium metal complex of said compound 3. When direct current voltage was 
impressed between the anode plate 2 of this organic EL device, and cathode 7, 
red luminescence of 6 or more (- 1,000 cd/m2) cd/A of current efficiency and 
highest brightness 38,000 cd/m2 was obtained. 

[0045] (Example 7) The organic EL device of this example doped the compound 
of said formula [2a] 2.5% by the vacuum evaporationo rate ratio to the aromatic 
amine derivative of said compound 1 as a luminous layer 5. About the electron 
transport layer 6, it produced by forming the gallium metal complex of said 
formula [3a]. When direct current voltage was impressed between the anode 



plate 2 of this organic EL device, and cathode 7, red luminescence of 6.5 or 
more (- 1 ,000 cd/m2) cd/A of current efficiency and highest brightness 42,000 
cd/m2 was obtained. 

[0046] (Example 8) The organic EL device was produced by the same approach 
as an example 7 except mixing the gallium metal complex of said formula [3a] 
and a formula [3b], and forming membranes about an electron transport layer 6. 
The gallium metal complex of a formula [3a]: The mixing ratio of the gallium 
metal complex of a formula [3b] was set to 9:1 by the weight ratio. When direct 
current voltage was impressed between the anode plate 2 of this organic EL 
device, and cathode 7, red luminescence of 6.4 or more (- 1,000 cd/m2) cd/A of 
current efficiency and highest brightness 41,000 cd/m2 was obtained. 
[0047] (Example 9) About the electron transport layer 6, the organic EL device 
was produced by the same approach as an example 7 except forming the 
gallium metal complex of said compound 3. When direct current voltage was 
impressed between the anode plate 2 of this organic EL device, and cathode 7, 
red luminescence of 5.8 or more (- 1,000 cd/m2) cd/A of current efficiency and 
highest brightness 37,000 cd/m2 was obtained. 

[0048] The property of the organic EL device of examples 1 , 4-8 is shown in 
Table 1. 
[Table 1] 
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[0049] (Example 10) The organic EL device of this example doped dibenzo 
tetra-phenyl PERIFURANTEN of said compound 2 2.5% by the vacuum 
evaporationo rate ratio to the aromatic amine derivative of said compound 1 as a 
luminous layer 5. About the electron transport layer 6, it produced by forming the 
gallium metal complex of said formula [3a]. 

[0050] The L-V property and J-V property of a component of an example 10 are 
conventionally shown in drawing 4 here as compared with a component. 
Conventionally, a component dopes the red dopant (DCM) of the following 
compound 5 to the tris (8-quinolate) aluminum of said compound 4 as a 
luminous layer 5, and forms the tris (8-quinolate) aluminum of said compound 4 
about an electron transport layer 6. From drawing 4 , the component of an 
example 10 is understood that low-battery-izing is more possible than the 
conventional red component. 



[Formula 31] 




I 

CH 3 

[0051] According to this example explained above, it sets to a luminous layer. A 
specific aromatic amine derivative, By mixing the specific dibenzo {[f, f]-4, 4', 7, 
and 7'-tetrapod phenyl} Jean Dino [1, 2, 3-cd:1', 2', 3'-lm] perylene derivative 
which is red luminescent material In a luminous layer, better hole transportability 
ability (electronic block engine performance) can be given. Consequently, the 
hole impregnation property to a luminous layer goes up, the recombination yield 
of the hole-electron in a luminous layer improves, and high brightness is 
obtained. Moreover, color purity also improves, without an electron escaping 



from a luminous layer, since the luminous layer itself also carries out work of an 
electronic block layer, furthermore - comparatively - alike - long lasting - a 
property - having - triphenyl - diamine - a derivative - amorphous - an 
ingredient - dibenzo one - {- [-- f - f - ' -] - four - four - ' - seven -- seven - ' - 
tetra— phenyl --} - by combining a Jean Dino [1, 2, 3-cd:1\ 2', 3'-lm] perylene 
derivative, it is markedly alike and a life property improves. 
[0052] Moreover, ionization potential of an electron transport layer can be 
enlarged to the ionization potential of the luminous layer of this invention by 
using the large organometallic complex of ionization potential as an electron 
transport layer. Consequently, since the hole leakage by the electron transport 
layer is controllable, the recombination yield of the hole-electron in a luminous 
layer improves further. 

[0053] The aromatic amine derivative which this invention is not limited to said 
example and shown in a general formula [1], In the luminous layer which mixed 
the dibenzo {[f, f]-4, 4', 7, and 7-tetrapod phenyl} Jean Dino [1, 2, 3-cd:1', 2', 
3'-lm] perylene derivative which is the red luminescent material shown in a 
general formula [2] It is also possible to prepare the luminous layer from which 
the amount of dopes of the dibenzo {[f, f]-4. 4', 7, and 7'-tetrapod phenyl} Jean 
Dino [1, 2, 3-cd:1\ 2', 3'-lm] perylene derivative of a general formula [2] differs 
more than two-layer. Moreover, it is desirable to also set the amount of dopes at 



this time as 1 - 10% of within the limits. 
[0054] 

[Effect of the Invention] Since this invention is constituted as mentioned above 
and functions, compared with the former, it is excellent in luminous efficiency 
and can obtain a red organic EL device with good brightness and chromaticity. 
moreover, since a life property is also boiled markedly and improves, an organic 
electroluminescence display with high long-term dependability can be offered. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view of the organic EL device in which 1 
operation gestalt of this invention is shown. 

[Drawing 2] It is the graph which shows change of the tint accompanying the 
applied voltage of this invention component conventionally as compared with a 
component. 

[Drawing 3] It is the graph which shows the component life property of this 
invention component. 

[Drawing 4] It is the graph which shows the L-V property and J-V property of a 



component of an example 10 conventionally as compared with a component. 
[Drawing 5] It is the outline sectional view of the conventional organic EL device. 
[Description of Notations] 

1 Glass Substrate 

2 Anode Plate 

3 Hole Impregnation Layer 

4 Hole Transportation Layer 

5 Luminous Layer 

6 Electron Transport Layer 

7 Cathode 



